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Introduction
This proposal aims to explore the method that can be used in order to reduce the pitting effect on steel rollers due to wet and dirty steel, which is essential in order to reduce down time in the steel works and minimise wasted material and production time. 
The project seeks to enhance the production process at heavy gauge Llanwern. Through a combination of adding applications to the process line and augmenting the PLC program, this project will intend to increase profitability by reducing the down time and wasted material and also improve the quality of the product.  

Problem statement and rationale
Heavy Gauge is a decoiling line in the steelworks industry. It has three stages of levelling throughout the process to ensure that the final product produced is as flat as possible, and its surface brushing stage ensures that the product is as clean as possible. [2]
An issue that needs addressing for this process however is that debris can contaminate the raw material going onto the line which transfers to the straightener rollers causing pitting as a result. Additionally, if the material is wet it can also cause infusions on these rollers that require grinding off in order to remove them. The quality of the steel being produced can be affected as a result of this, as the steel may not have a smooth surface due to the pitting. 
If this issue doesn’t get addressed, customers may choose to go elsewhere for the product as the intention of this line is to get the steel practically ready for final painting to save customers the need for post fabricating the surface of the steel. 
The importance of conducting this project is so that the process will work more efficiently as there will be more product being able to go through the door due to less down time, less wasted material and also better quality product. All these factors put together will increase the overall profitability of the production line and therefore help to sustain the future of the heavy gauge line. 








Aim of project and SMART objectives 
The main aim of this project is to be able to reduce down time and overall product defects. 
In order for the project to be a success the following objectives must be met: 
· The process enhancement must come within the set cost outlined in appendix 1. 
· Must be completed by May 2025.
· The existing line must remain in place.
· The safety zones need to remain the same and be incorporated with any changed made. 
· The operators should be able to use any new methods implemented safely and effectively. 
· They new system should be able to be installed in down time periods and commissioning should be completed in one day in order to reduce extended periods with loss of production.  
· Raw material entering the line should be dry by the time it reaches the levelling stage. 
· There should be a considerable reduction in the amount of visual pitting occurring on the sheet steel based on the comparison of one roll of steel prior to the line variation and one roll of steel after. 

Literature review 
Pitting initiation is mostly associated with the idea of the steel having inclusions of different types of imperfections or surface contaminants [3]. By removing these surface contaminants, it is likely to reduce the pitting effect. Specifically the removal of water, oil and wear products [4]. When loosened debris and other contaminants are on the material surface it is far more likely to increase the event of pitting occurring [5]. Therefore these papers collectively surmise that the removal of moisture and debris will decrease the chances of pitting occurring greatly. 
One method that can be used to remove moisture from material is with a vibrating dryer [6]. This method is effective with small materials such as granules and powders, however large sheets of heavy gauge steel may be problematic with this approach due to the way this approach would need to work [7]. 
Another method that can help to remove moisture from the material would be to include an in line heater or oven. Ovens are common features seen in the steel industry however the re heating process is expensive and would change the material property of the steel again after it has been heated. These ovens would also need to have consistent maintenance carried out on them [8] and therefore this method wouldn’t be reducing the down time required in the aim of this project. 
 A tried and tested method of removing moisture from the material is through the idea of air knives [9]. These work when the jets of air impinge on the surface of the material and cause the surface liquid to flow off the material [10].  Additionally, as well as air knives to remove moisture from the raw material when the line is running, the rollers should also be physically cleaned at the start of each new product in order to ensure that they are as smooth as possible. This would minimise the welding layer build up on the pinch rollers, giving a smoother surface[11]. 

Project Design 
In order to carry out this project the development method that will be used is the waterfall method [12]. This method is being implemented due to needing each stage to be completed before the next stage can start. This method will also therefore allow for easy project tracking. The order in which the project should be carried out is as follows; 
First all the requirements for the job will be selected. This will be done in a functional design specification (FDS) so that both the customer and IAC have an understanding of exactly what will be carried out (see appendix 1). A site visit should then be arranged to see how the current system runs and to check the feasibility of the specification. During this site visit, a coil should be run through the process line so that the pitting effects can be monitored so that when the project is completed, there will be something to compare it against in order to determine the projects success. Once this information has been collated, the design stage can then be initiated where the applications to be added to the line can be selected and the requirements for the PLC can be identified. All documentation will be stored ethically on a password protected laptop and backed up on the IAC cloud server. More information on this can be seen in the ethics form in appendix 2. 
When the design is complete, the project can be implemented. This involves the physical fitting of equipment on site such as the method of drying the raw material and the cleaning of the rolls and also the programming. Testing should be carried out remotely prior to onsite commissioning to ensure for a smooth process for completion. After all the in house testing has been carried out, on site commissioning can then commence where all final issues will need to be addressed so that it can be fully handed over to the customer. 
After commissioning has been completed, a coil should then be run through the process in order for it to be monitored for pitting effects. This can then be compared to the initial coil monitored prior to the process modifications in order to determine weather improvements have been made. 



Resources 
In order to complete this project, multiple resources will need to be utilised. This includes people, software and also hardware. 
The people that will be used as a resource throughout this project is the principal researcher, UWTSD personnel, IAC personnel and also TATA steel personnel. The principal researcher (myself) will be responsible for the project as a whole. Any UWTSD personnel will be available to assist where required throughout the different stages of the project. IAC personnel will be able to assist and advise where any queries may be raised by the project researcher. TATA steel personnel will be needed to install additional applications to the process line where required and also assist with commissioning in order to run the line as appropriate and confirm operation is working as it should. 
Different software that will be applied throughout this project is siemens Simatic manager for the PLC as this is what currently is used on site as well as Siemens WinCC Flexible for the SCADA system. Google chrome will be used for research due to the ease of use and also Microsoft outlook for email correspondences to the customer as this is what my company uses for emails. Additionally, the use of  excel will be used as tables can easily be created for Input/ output tracking for the PLC and also word will be utilised for writing documentation as this is an easy platform for writing professional documentation. 
The hardware required for the project will be the use of a computer and phone, both for research and also communication. Hand tools will also be required for the installation of equipment and a multi meter will be required for commissioning and testing. 













Gantt Chart 
The timescale for the job is set out in the Gantt chart shown in figure 1. This Gantt chart outlines the specific deadlines that need to be met and also roughly how long can be spent on each step of the project.
Figure 1 – Gantt Chart for Heavy Gauge process enhancement project
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IacC

TataSteel Llanwern,

A69 Cold Mill,

Hot Sheet Finishing DUK,
Llanwern Works, Llanwern,
Newport,

NP19 4QZ

09" October 2024

Our Ref:  SERQ24-0130
Your Ref: SERQ24-0130

For the attention of:  Mr Andy Duggan,

Dear Andy,

Subject: Hardware design/software modifications for the new cleaning modes for the
Straightener, Leveller 1 and Leveller 2 on the Fimi922-Line.

We thank you for your valued enquiry for the above-mentioned project, and now we have pleasure
in enclosing our offer for the services that we can supply.

We trust that you will find our offer of interest and look forward to hearing from you in the near
future.

If you have any questions on our offer, please do not hesitate to contact us.

Yours faithfully,

Grace Williams
Service Engineer

CC.

Industrial Automation & Control Ltd
Delta House Meadows Road Queensway Meadows Newport NP19 4SS
tel: 01633 293000 fax: 01633 293030

email: sales@iac-Itd.co.uk web: iac-Itd.co.uk

A part of the Industrial Automation & Control Ltd group Reg No: 01622878 Vat No: 483828408





Our Ref:  SERQ24-0130 o
Your Ref: SERQ24-0130

Date: 08/04/2024 m

Hardware design/Software modifications for the new
cleaning modes for the Straightener, Leveller 1 and
Leveller 2 on the Fimi922-Line

for

TataSteel Llanwern

at

Heavy gauge

SUBMITTED TO: Mr Andy Duggan,

A10 Heavy Gauge,

Hot Sheet Finishing DUK,

Llanwern Works, Llanwern,

Newport,

NP19 4QZ

Signature Name Date

WRITTEN BY: G WILLIAMS GRACE WILIIAMS 9/10/24
CHECKED BY: T. DOBBS TONY DOBBS 9/10/24

AUTHORISED BY:
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Our Ref:  SERQ24-0130 o

Your Ref: SERQ24-0130
Date: 08/04/2024

SUMMARY OF PROJECT WORK.....cceeeeeeeeeeeeeeeeneeeneeeeeeeeeeeeeeesesesesssssssssssssses 4
ITEM 1 - Hardware Design fOr ET STAtIONS. ......ccvvviiiiiiieiiiiieeeeieiee e eeteee e eeeteee ettt ee s e e e s esnveeessaaeeessanaes 4
ITEM 2 - 1 (one) day onsite Feasibility monitoring of Straightener/Levellers. ........ccoceeevvverievinereennnne.. 4
ITEM 3 - Wiring Modifications to PLC PanelE19-A2001 and desks Entry+P01 and Straightener +P15.4
ITEM 4 - SW modifications @t LA C. ....ueeeeiiieiieeeeeeee ettt e e e e e e e e e e e e e e enaaaaeeeeeeeeeennanes 4

SUMMARY OF PROJECT WORK. . .....cccceeeeeeeennneccccceeeeesesssssecccessssssssssssssssssssssssssssssssssssssssssssses 5
ITEM 5 - Onsite installation and commissioning of the new cleaning mode software.............ccccveeenne.... 5
ITEM 6 B Ja o101 1<) 0172150 ) o VAR RRRRRRRRRN 5
() 8 1 (0 )\ OO RRURORR 5
ITEM 1 - Hardware Design for ET stations. £ 784.00 NET .......cooviooiiiiiiiiiiieiieiieeeeeeeeeeeeeeee e e eeeenans 5
ITEM 2 - 1 (one) day onsite Feasibility monitoring of Straightener/Levellers. ........cooovvvvvviriiiiieeeennnnen. 5
£ 1,104.00 NET ...ttt ettt ettt e ettt e e e ettt e e e eata e e e s ettt eesastaeeesastaeeesanaaesessnsaseesasaaseesasaeneens 5
ITEM 3 - Wiring Modifications to PLC PanelE19-A2001 and desks Entry+PO1 ........cooovvevmiiiiieiiiiiinnnns 5
and Straightener +P15. £2.208.00 NET ...t e e e e e s s e enanaaneeeas 5
ITEM 4 - SW modifications at LA.C; £ 2,205.00 NET .....oooviiiiiiiiieeiieee e 5
ITEM 5 -Onsite installation and commissioning of the new cleaning mode software; £
2,208,000 NET ..ottt ettt ee e e e e e e et e e e e aaeeeeeeaaeeeeenateeeeeeataeeeeaareeeeaareeeeaareeeeatreeeeaarens 5
ITEM 6 - Documentation; £392.00 NET ..o e e e e 5
OPTION 1 Total Price £ 8,901.00 NET .....oiiioeiieieeeeee et e e e e 5

TERMS & CONDITIONS ..oeeeeeeeeeeeeeeeeeeeeeeeeeeeseesssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 6
TEIrMS OF PAYIMENL ....eeouiiiiiiiiiiie ettt e et e et e e tb e e sabeeetae e abeeessbeesssaeessaeesssaeassaeessseesssaeensseesssenan 6
&g o (o1l A RPN 6
PrICE BaSIS . eiiiiiiiiieieeieiee ettt e e e ee e e e e e e e e e et e e et e e e et e e e aareeeeaareeeeaareeeeatreeeeaareas 6
VaAlUC AQAEA TAX .ottt e e e ettt e e e e e e et aeeeeeeesseasaaareeeeeessesnsaaseeseesssannranns 6
Y 114 1 2P PRSRUSSRRP 6
D BN L) N 11 0] o) | 2R PUURPRP 6
TLAINIIIZ .. vttt ettt ettt e et e ettt e et e e sttt eeabee e tbeeesseeessseassaeassseesssaaassaeesssaeassaeassseeassaeassseeassasansseenssaeansseenssennn 6
Consequential LosS OF DamMAZE........cccueiiiuiiiiiiiieiieeiiecite ettt et eesae e s teeestbeesebaeessaeessseeessseessseasssesessseessseeas 6
CONAITIONS OF SALE ....viiiiiiiiii ettt ee e e et e e e et e e e eeaaeeseetaeeeeeaaeeeeetaeeseesneeeeeaneeseansneeeens 6
TERMS & CONDITIONS  ....ooeoeeeeieee ettt eete e e e et e e e eeaaeeeeeaaaeeeeeaaeeseesneeseesneeseearseseenneeeans 6
I.LA.C HAVE STANDARD TERMS & CONDITIONS AGREED WITH TATA STEEL, PLEASE ADD
TO YOUR PURCHASE ORDER AS PER THE AGREED STATEMENT BELOW,.......cccooceevvvivvireinnen.. 6
THIS ORDER IS PLACED AGAINST TATA STANDARD TERMS AND CONDITIONS WITH THE
REMOVAL OF TATA TERMS, CLAUSES WITHIN 9.1......oiiiiiiiiiiieie ettt 6

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS: 7

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS CONTINUED:.....ccccceeecvuueeeeee 9

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS CONTINUED:.......cccesvueerreee 11
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Our Ref:

SERQ24-0130

Your Ref: SERQ24-0130

Date:

08/04/2024

SUMMARY OF PROJECT WORK.

For the Design, Wiring Modifications, Software writing and commissioning,

ITEM1 - Hardware Design for ET stations.
2|Design of PO1-A01 ET200S Entry desk PLC modifications 196
2|Design of P15-A101 ET200S Leveller desk PLC modifications 196
Main PLC Cubicle A19-A2001 ET200S I/O for New Limit Switches
4|and Pin Limits 392
ITEM2 - 1 (one) day onsite Feasibility monitoring of Straightener/Levellers.
0|Engineer 1
20| Travel to and from site 20 miles 16
1{0.5 hours Travel to and from site = 1 hour 98
10|10 hours onsite to wire switches to PLC ET200S Profibus stations 980
1| Engineer subsistence allowance 10
ITEM3 - Wiring Modifications to PLC PanelE19-A2001 and desks Entry+P01

and Straightener +P15.

0|Engineer 1
20| Travel to and from site 20 miles 16
1/0.5 hours Travel to and from site = 1 hour 98
10{10 hours onsite to wire switches to PLC ET200S Profibus stations 980
1 |Engineer subsistence allowance 10
0 0
0|Engineer 2
20| Travel to and from site 20 miles 16
110.5 hours Travel to and from site = 1 hour 98
10]10 hours onsite to wire switches to PLC ET200S Profibus stations 980
1 |[Engineer subsistence allowance 10
ITEM4 - SW modifications at I.A.C.
3 days Software Modifications at LA.C
7.5|1 day for Straightener 7.5 hours 735
7.5|1 day for Leveller 1 7.5 hours 735
7.5|1 day for Leveller 2 7.5 hours 735

SERQ24-0130
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Our Ref:  SERQ24-0130 o
Your Ref:  SERQ24-0130 m
Date: 08/04/2024

SUMMARY OF PROJECT WORK.

For the Design, Wiring Modifications, Software writing and commissioning,

ITEMS - Onsite installation and commissioning of the new cleaning mode
software.
0|Engineer 1
20| Travel to and from site 20 miles 16
110.5 hours Travel to and from site = 1 hour 98
10|10 hours onsite to wire switches to PLC ET200S Profibus stations 980
1 |Engineer subsistence allowance 10
0 0
0|Engineer 2
20| Travel to and from site 20 miles 16
110.5 hours Travel to and from site = 1 hour 98
10|10 hours onsite to wire switches to PLC ET200S Profibus stations 980
1 |Engineer subsistence allowance 10
ITEMG6 - Documentation.
| 4|4 hours for Documentation r 392|
OPTION 1
ITEM1 - Hardware Design for ET stations. £ 784.00 NET
ITEM2 - 1 (one) day onsite Feasibility monitoring of Straightener/Levellers.
£1.104.00 NET
ITEM3 - Wiring Modifications to PLC PanelE19-A2001 and desks Entry+P01
and Straightener +P15. £ 2.208.00 NET
ITEM4 - SW modifications at I.A.C: £ 2.205.00 NET

ITEM 5 -Onsite installation and commissioning of the new cleaning mode software;

£2.208.00 NET
ITEMG6 - Documentation: £ 392.00 NET
OPTION 1 Total Price £ 8.901.00 NET

(Please see comments on your enquiry for details)

SERQ24-0130
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Our Ref:  SERQ24-0130 o

Your Ref: SERQ24-0130

Date: 08/04?/2024 m
TERMS & CONDITIONS

Terms of Payment
Strictly Net cash paid monthly account.

Price Level
All prices quoted are strictly net.

Price Basis

The prices quoted in this quotation are fixed for the delivery period and will not be subject to
escalation due to variations in the Labour and Material prices indexes.

Value Added Tax

Prices quoted are exclusive of VAT which, in the event of an order, will be invoiced by us at the
rate ruling at the tax point.

Validity
This tender is valid for acceptance for 30 days from the date hereon and is subject to confirmation
at date of order.

Limit of Supply
Our offer does not include for any cabling external to the equipment covered by this tender.

Training
Facilities are available at our Newport factory to provide a practical instruction training course for
clients' personnel in the operation and maintenance of the IAC equipment.

Consequential Loss or Damage

We shall not be liable to you by way of indemnity, breach of contract or of statutory duty or by
reason of tort (including but not limited to negligence) for any loss of profit, loss of use, loss of
production, loss of contracts, or any other financial or economic loss or indirect or consequential
damage that may be suffered by you.

Conditions of Sale
Subject to IAC Conditions of Sale.

TERMS & CONDITIONS;

I.A.C HAVE STANDARD TERMS & CONDITIONS AGREED WITH TATA
STEEL, PLEASE ADD TO YOUR PURCHASE ORDER AS PER THE AGREED
STATEMENT BELOW;

THIS ORDER IS PLACED AGAINST TATA STANDARD TERMS AND
CONDITIONS WITH THE REMOVAL OF TATA TERMS, CLAUSES WITHIN 9.1.

SERQ24-0130
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Our Ref:  SERQ24-0130 o
Your Ref:  SERQ24-0130 m
Date: 08/04/2024

COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS:

1. The Documentation will be for the Modifications software documents made to the Fimi-Line
PLC Program. No Drawing office time has been quoted for as discussed.

2. No Scada or HMI software have been included in this quotation. This may be envisaged in Stage
2 of this project and a quotation will be provided accordingly.

3. All hardware is the responsibility of Tatasteel.

Functional description of Control Software for the Straightener on desk +P01: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

e C(leaning Mode Selection Switch ON/OFF. This switch will be used to disable the 3
selection switches for normal operation of the Straightener and enable the 2 new
selection switches below. (CLSLS) name = (CL_SL Str) = Cleaning Selected
Straightener.

e Raise/mid/Lower Selection switch of the straightener. (CLRLS) name
(CL_R m_L Str) = Cleaning Raise-Mid-Lower Straightener.

e Reverse selection switch for the straightener. (CLRS) name (CL_R_Str) = Cleaning
Reverse Straightener.

2) The Operator will then Disable Straightener Automatic on SCADA WINCC SCREEN OR if
possible, .LA.C will automatically disable the Straightener Automatic mode via the new
Cleaning Mode selection Switch (see point 3).

3) LA.C will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200S on station +P01.

4) LA.C will utilise this Input to disable the Straightener Automatic mode, whilst in cleaning
Mode. 1.LA.C will write Up and Down movement in this mode, utilising the new Cleaning
mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Straightener control desk +PO1.
6) Select Raise Straightener and move to the top position.
7) Open Safety gate (NO power to ALL Drives in this Zone).

8) Remove Carpet Locking pin 1 (P1) name (P1_Dr Side Str) = Carpet Locking Pin 1 Drive
side Straightener.

9) Remove Carpet Locking pin 2 (P2) name (P2 Op Side Str) = Carpet Locking Pin 2
Operator side Straightener.

10) The feedback from BOTH Locking pins will be monitored by Proximity sensors and have
been wired back by Tata to the PLC panel E19-A2001.

SERQ24-0130
Page 7 of 13





Our Ref:  SERQ24-0130 o
Your Ref:  SERQ24-0130 m
Date: 08/04/2024

11) ILA.C will Locate spare Inputs in this panel (ET200S Station Profibus Address 100). We
will wire the Inputs for the sensors into the spare Inputs.

12) I.LA.C will modify the PLC Program to disable the Reverse control of the Straightener
whilst these Pins are Removed.

13) The Operator will then, unroll the carpet and safely push it through the straightener.

14) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the straightener is operated in reverse).

15) The Operator will then leave the working area and shut the Safey gate.

16) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Straightener down
movement; (ULDI) name = (ULD CLS) = Ultimate Limit down Cleaning limit
straightener. This limit has also been wired back by Tata to the PLC panel E19-A2001.

17) I.LA.C will Locate a spare Input in this panel (ET200S Station Profibus Address 100). We
will wire the Input for the Ultimate down limit to the spare Input.

18) Tata to issue a positional setpoint value for the Straightener cleaning Position.

19) LA.C will modify the PLC program to;

e [ A.C will modify the program; When the Lower selection (CLRLS) is made from
Lower Cleaning Selection switch, by the operator, move Straightener down to the
Cleaning setpoint Position (Position to be issued by Tata).

e [A.C will modify the program; to Utilise the New Tata ULD1 Limit as a Safety
down position after cleaning Positional setpoint.

20) Once in the Cleaning down Position, the Operator should switch the (CLRLS) Selection
switch from the Lower position to the Mid Position.

21)The Operator should then Select the (CLRS) Selection switch (Cleaning Reverse
Straightener) to the reverse Position. The Straightener will then reverse and clean the Rolls.

22) Once the Cleaning as finished; the Operator should switch OFF the Straightener Reverse
(CLRS) switch.

23) The Operator can then check the Rolls condition.

24)Once the Cleaning is finished; The operator Must Switch OFF the (CLSLS) Cleaning
Selected Straightener.

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quotation can be
Made to cover the costs of the Indication Modifications in the future.
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COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS
CONTINUED:

Functional description of Control Software for the Leveller 1 on Desk +P15: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

e C(leaning Mode Selection Switch ON/OFF. This switch will be used to disable the 3
selection switches for normal operation of the Straightener and enable the 2 new
selection switches below. (CLSLL1) name = (CL_SL L1) = Cleaning Selected
Leveller 1.

e Raise/mid/Lower Selection switch of the Leveller 1. (CLRLLI) name
(CL_ R m L L1)=Cleaning Raise-Mid-Lower Leveller 1.

e Reverse selection switch for the Leveller 1. (CLRL1) name (CL_R L1) = Cleaning
Reverse Leveller 1.

2) The Operator will then Disable Leveller 1 Automatic on SCADA WINCC SCREEN OR if
possible, [.A.C will automatically disable the Leveller 1 Automatic mode via the new
Cleaning Mode selection Switch (see point 3).

3) LA.C will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200S on station +P15.

4) ILA.C will utilise this Input to disable the Leveller 1 Automatic mode, whilst in cleaning
Mode. I.LA.C will write the Up and Down movement in this mode, utilising the new
Cleaning mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Leveller 1 control desk +P15.
6) Select Raise Leveller 1 and move to the top position.
7) Open Safety gate (NO power to ALL Drives in this Zone).

8) Remove Carpet Locking pin 1 (P1) name (P1_Dr Side L.1) = Carpet Locking Pin 1 Drive
side Leveller 1.

9) Remove Carpet Locking pin 2 (P2) name (P2 _Op_Side L1)= Carpet Locking Pin 2 Operator
side Leveller 1.

10) The feedback from BOTH Locking pins will be monitored by Proximity sensors and have
been wired back by Tata to the PLC panel E19-A2001.

11) ILA.C will Locate spare Inputs in this panel (ET200S Station Profibus Address 100). We
will wire the Inputs for the sensors into the spare Inputs.

12) I.A.C will modify the PLC Program to disable the Reverse control of the Leveller 1 whilst
these Pins are Removed.
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13) The Operator will then, unroll the carpet and safely push it through the Leveller 1.

14) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the Leveller 1 is operated in reverse).

15) The Operator will then leave the working area and shut the Safey gate.

16) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Leveller 1 down
movement; (ULD2) name = (ULD_CLL1) = Ultimate Limit down Cleaning limit Leveller 1.
This limit has also been wired back by Tata to the PLC panel E19-A2001.

17) I.LA.C will Locate a spare Input in this panel (ET200S Station Profibus Address 100). We
will wire the Input for the Ultimate down limit to the spare Input.

18) Tata to issue a positional setpoint value for the Leveller 1 cleaning Position.

19) LA.C will modify the PLC program to;

e [ A.C will modify the program; When the Lower selection (CLRLL1) is made from
Lower Cleaning Selection switch, by the operator, move Leveller 1 down to the
Cleaning setpoint Position (Position to be issued by Tata).

e [A.C will modify the program; to Utilise the New Tata ULD2 Limit as a Safety
down position after cleaning Positional setpoint.

20) Once in the Cleaning down Position, the Operator should switch the (CLRLL1) Selection
switch from the Lower position to the Mid Position.

21) The Operator should then Select the (CLSLL1) Selection switch (Cleaning Reverse Leveller
1) to the reverse Position. The Leveller 1 will then reverse and clean the Rolls.

22) Once the Cleaning as finished; the Operator should switch OFF the Straightener Reverse
(CLRLLT1) switch.

23) The Operator can then check the Rolls condition.

24) Once the Cleaning is finished; The operator Must Switch OFF the (CLSLL1) Cleaning
Selected Leveller 1.

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quotation can be
Made to cover the costs of the Indication Modifications in the future.
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COMMENTS ON YOUR ENQUIRY AND SOFTWARE MODS
CONTINUED:

Functional description of Control Software for the Leveller 2 on Desk +P15: -

1) Tata have installed 3 new Selection switches for the NEW cleaning MODE.

e C(leaning Mode Selection Switch ON/OFF. This switch will be used to disable the 3
selection switches for normal operation of the Straightener and enable the 2 new
selection switches below. (CLSLL2) name = (CL SL L) = Cleaning Selected
Leveller 2.

e Raise/mid/Lower Selection switch of the Leveller 2. (CLRLL2) name
(CL_ R m L L2)=Cleaning Raise-Mid-Lower Leveller 2.

e Reverse selection switch for the Leveller 2. (CLRL2) name (CL_R L2) = Cleaning
Reverse Leveller 2.

2) The Operator will then Disable Leveller 2 Automatic on SCADA WINCC SCREEN OR if
possible, [.LA.C will automatically disable the Leveller 2 Automatic mode via the new
Cleaning Mode selection Switch (see point 3).

3) LA.C will wire from the Output of the Cleaning Mode Selection switch to a spare input
located on ET200S on station +P15.

4) LA.C will utilise this Input to disable the Leveller 2 Automatic mode, whilst in cleaning
Mode. 1.LA.C will write the Up and Down movement in this mode, utilising the new
Cleaning mode Philosophy below.

5) Switch to Cleaning Mode ON, on the Leveller 2 control desk +P15.
6) Select Raise Leveller 2 and move to the top position.
7) Open Safety gate (NO power to ALL Drives in this Zone).

8) Remove Carpet Locking pin 1 (P1) name (P1 Dr Side L2) = Carpet Locking Pin 1 Drive
side Leveller 2.

9) Remove Carpet Locking pin 2 (P2) name (P2 _Op_Side L2) = Carpet Locking Pin 2 Operator
side Leveller 2.

10) The feedback from BOTH Locking pins will be monitored by Proximity sensors and have
been wired back by Tata to the PLC panel E19-A2001.

11) LLA.C will Locate spare Inputs in this panel (ET200S Station Profibus Address 100). We
will wire the Inputs for the sensors into the spare Inputs.

12) I.A.C will modify the PLC Program to disable the Reverse control of the Leveller 2 whilst
these Pins are Removed.

13) The Operator will then, unroll the carpet and safely push it through the Leveller 2.
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14) The Operator MUST then replace BOTH Locking Pins (This prevents the Carpet being
Unravelled when the Leveller 2 is operated in reverse).

15) The Operator will then leave the working area and shut the Safey gate.

16) Tata have Mounted and tested an Ultimate Down cleaning Limit for the Leveller 1 down
movement; (ULD3) name = (ULD CLL2) = Ultimate Limit down Cleaning limit Leveller 2.
This limit has also been wired back by Tata to the PLC panel E19-A2001.

17) I.LA.C will Locate a spare Input in this panel (ET200S Station Profibus Address 100). We
will wire the Input for the Ultimate down limit to the spare Input.

18) Tata to issue a positional setpoint value for the Leveller 2 cleaning Position.

19) I.A.C will modify the PLC program to;

e [.A.C will modify the program; When the Lower selection (CLRLL2) is made from
Lower Cleaning Selection switch, by the operator, move Leveller 1 down to the
Cleaning setpoint Position (Position to be issued by Tata).

e [.A.C will modify the program; to Utilise the New Tata ULD3 Limit as a Safety
down position after cleaning Positional setpoint.

20) Once in the Cleaning down Position, the Operator should switch the (CLRLL2) Selection
switch from the Lower position to the Mid Position.

21) The Operator should then Select the (CLSLL2) Selection switch (Cleaning Reverse Leveller
2) to the reverse Position. The Leveller 2 will then reverse and clean the Rolls.

22) Once the Cleaning as finished; the Operator should switch OFF the Straightener Reverse
(CLRLL2) switch.

23) The Operator can then check the Rolls condition.

24)Once the Cleaning is finished; The operator Must Switch OFF the (CLSLL2) Cleaning
Selected Leveller 2.

It should be Noted that NO INDICATION will be added to the WinCC Scada on stage
1 of the Project. As discussed, Stage 2 would be a new Project and a quotation can be
Made to cover the costs of the Indication Modifications in the future.
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Industrial Automation & Control Limited

Schedule of Service/Site Work Charges - Cost Per Man
Rates For 2024
The following rates and conditions are applicable with payment due upon invoicing.

1. (a) Hourly Rates

Grade Home Rates Overseas Rates
Normal Time Overtime Normal Time Overtime
Electrician
Technician
Service Engineer £98.00 £116.00
Senior Engineer

Normal working, weekdays, 08.30 to 16.30 hours, Monday to Friday.
Overtime working, weekdays, 16.30 to 08.30 hours, Monday to Friday and/or Weekends.

Travel time is considered as chargeable, based on our standard rates and includes any time spent in
travelling between the Engineer's starting location to site and return to Newport, South Wales.

(b) Updating/new drawings would be charged pro rata.

(©) Component repairs and spares enquiries should be directed through our Commercial Dept., 01633
293000 (or by email on service@iac-Itd.co.uk).

2. Subsistence Allowance.
(a) Hotel At Cost plus 15% Administration Fee.
(b) UK on site allowance £ 35.00 per man/day when overnight.
(¢) UK on site allowance £ 10.00 per man/day >10 hours.
(d) UK on site allowance £ 5.00 per man/day for <10 hours.
(e)  Overseas on site allowance Mercer Index applicable.

3. Transportation to and from Newport, South Wales, to the Buyer's account as follows:-

either (a) Car/Van Travelling Expenses £ 0.80 per mile*
and/or (b) Bus/Rail/Air Fares/Car Hire, etc At Cost plus 15% Administration Fee.

4. In the event of delays in commencement of operations after arrival of the IAC Engineer, charges will be
invoiced at the same rate as described above, as long as the Engineer is required to remain on call in the
vicinity.

5. All prices above are exclusive of Value Added Tax which will be invoiced at the rate ruling at the time.

6. IAC will be responsible for all Social Security Insurance Payments and the like for or on account of the
Engineer.

7. Industrial Automation & Control, if it deems necessary, may withdraw its Engineer upon two (2) days

notice to the Buyer.

* Subject to confirmation at time of order.
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ETHICS FORM  –   SOAC   STUDENTS ONLY     APPLICATION FOR ETHICAL APPROVAL     In order for research to result in be nefit and minimise risk of harm, it must be con ducted ethically.      The   University  follows the OECD Frascati manual  defin ition of  research activity :  “creative work  undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of  man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this  covers activities undertaken by members of staff , postgraduate research students, and both taught  postgraduate and undergraduate students working on dissertations/projects.     The individual undertaking the research activity is known as the “principal researcher”.     This form   must  be completed and approved prior to  undertaking any research activity.       SECTION A: About You   (P rincipal  R esearcher )  

1  Full Name:  Grace E lizabeth Williams   

2  Student Number:  2307453    

3  Email address :  g.e.williams.96@gmail.com  

4  Programme of Study:  BE ng (Hons)  Elect rical and  E lectronic  E ngineering   

  SECTION   B :   Internal and  External Ethical Guidance M aterials  

 Please list the core ethical guidance documents that have been referred to during the completion of  this form (including any discipline - specific codes of research ethics,  location - specific dodes of  research ethics,  and also any specific ethical guidance relating to the proposed methodology).   Please tick to confirm that your research proposal adheres to these codes and guidelines.   You may  add rows to this table if needed.  

1  UWTSD Research Ethi cs & Integrity Code of Practice  ☒  

2  UWTSD Research Data Management Policy  ☒  

3  BS 7671:2018  –   IET Wiring Regulations  ☒  

4  GDPR and Data Protection Act (2018)  ☒  

5  TATA code  of conduct 2015  ☒  

6  IAC code of practice   ☒  

  SECTION  C : Details of Research Activity  

1  Indicative title:  Heavy Gauge Process  Enhancement   

2  Proposed start  date:  0 3 / 1 0 /2024  Proposed end  date:  8/ 5/2025  

 Introduction to the Research (maximum 300 words   in each section )   Ensure that you write for a  Non - Specialist Audience   when outlining your response to the  points below:      Purpose of Research Activity      Proposed Research Question   or Hypothesis  
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